Mechanisms of amelioration of glucose-induced endothelial dysfunction following inhibition of protein kinase C in vivo.
Inhibition of protein kinase C (PKC) activity has been shown to improve the endothelial dysfunction associated with hyperglycemia and diabetes. The mechanisms by which inhibition of PKC activity ameliorates endothelial dysfunction in diabetes are not well understood. We investigated the relationship between PKC inhibition and leukocyte-endothelium interaction in the microcirculation of the rat mesentery exposed to 25 mmol/l D-glucose for 12 h. D-Glucose significantly increased leukocyte rolling and adherence in mesenteric postcapillary venules. This proinflammatory action of D-glucose was inhibited by superfusion of the mesentery with 30 nmol/l bisindolylmaleimide-I, a potent, selective PKC inhibitor (P < 0.01 vs. glucose alone after 90 min of superfusion). Immunohistochemical localization of the cell adhesion molecules P-selectin and intercellular adhesion molecule (ICAM)-1 on the endothelial cell surface was increased by 25 mmol/l D-glucose (P < 0.001 vs. control tissue from rats injected with saline), which was significantly reduced by bisindolylmaleimide-I (P < 0.001 vs. glucose alone). In addition, we studied adhesion of isolated neutrophils to rat superior mesenteric artery (SMA) vascular segments stimulated with 25 mmol/l D-glucose for 4 h in vitro. Pretreatment of the SMA vascular segments with either superoxide dismutase enzyme (100 units/ml) or bisindolylmaleimide-I (30 nmol/l) equally inhibited the increased neutrophil adherence to SMA endothelium in response to glucose. These data demonstrate that inhibition of PKC activity reduces leukocyte-endothelium interactions by suppressing surface expression of endothelial cell adhesion molecules in response to increased oxidative stress. These results provide a novel mechanism by which inhibition of PKC activity improves endothelial cell function in hyperglycemia and diabetes.